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persons with disabilities. 1
: This concern has led to the de"elopment of standards in web-page design and

other areas so that as persons with disabilities obtain adapti"e equipment and become connected, they ,vill
not han: to race unnecessary barriers to using the ner-vork. If created in the right manner, the movement to
smaller. inexpensive, disbursed, and ubiquitous connections has the potential to greatly benefit persons with
disabilities. I f access for persons with disabilities is not part of the planning process, the increased
proliferation of these connections could further isolate them.

To impnwe access to technology, it will be critical that indi,'iduals creating programs, such as web
pages for university classes, to ask questions in the design stage about how the program, class, or information
will appear to someone ,vho is blind, or how it can be used by someone who has hearing problems or has
difficulty using a mouse or a keyboard. At the same time, guidelines should be provided (and mandated in
cases where the creator is using t,'Tant money) on how to design ,veb pages or other programs to make them
accessible. In addition, when new communication links are planned, sufficient resources need to be made
anilable to help insure that they will be accessible.

Demand continues to grow for adaptive computers and other equipment to help individuals \vith
disabilities to obtain work. ()ne cited problem has been that the TErr program does not generally consider
computers to be telecommunications devices and theret()re does not generally provide funding for their
purchase. A.nother concern is that the advertising of programs that provide help with adaptive equipment
has not been as effective as possible. This problem is particularly acute in outlying areas and is probably the
biggest factor to be m'ercome in providing adaptive equipment. One suggestion is to provide information in
places such as shopping centers, where persons with disabilities spend their time, rather than in hospitals and
government offices.

Some programs that assist indi,'iduals with disabilities to obtain computers with ner-vork
connections have lost momentum or changed focus since 1997. The National Telecommunications Institute
has decided to concentrate on finding employment t()r its clients as telemarketers or customer service
representatives working from their homes. This eliminates the cost to purchase adaptive computers, train
clients, and find employers ,villing to allenv these persons to do computer work at home \vhile networked to
the employers' facilities. This e:"l1erience fits ,vith trends noted in the health care section, where the use of
e"-l1ensive high-speed networks has not grown to the same extent as the use of the Internet and standard
connections to homes and individual offices.

Educational institutions have a mandate to make any reasonable accommodations for persons with
disabilities. Their practice has been to respond to each request for accommodation as it is received. This has
been criticized as being "reactive" rather than "proactive," but it is more cost effective in the short run
because it attempts to address specific needs as they occur. In the long run, proactively designing
telecommunications systems to address the needs of individuals \vith disabilities when the systems are
installed will avoid future problems. Hecause of the risk that new technology will make proactively acquired
equipment obsolete before it is needed, it is even more critical that all telecommunications technologies be

designed from the start to accommodate the needs of persons with disabilities.

1: The guideltnes for making \\'eb pages accessible deYeloped by the Trace Center at the L'niyersity of\\"isconsm are posted at
http: " .' \\'\\'w.\v3.org /TR (W;" 1-\\rscoNTl ':NT!. Another source for information is Pmdllcil~~ webpageJ Ibal e,.eryolle ({JII read at
http: " i w\\'\\' .srakes.fi /cost21 ').
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Part

3
Infrastructure

This section of the report reyiews the status of infrastructure deployment in the state and its progress
since the 1997 report. Deployment is generally reported based on the percentage of exchanges or wire
centers that haye implemented a particular infrastructure component. This type of assessment and the
related CIS maps pnwide a statistical and geographic picture of infrastructure \vithin the state.

The first portion of this section cowrs the infrastructure of Incumbent Local Exchange Company
(II~Eq facilities. This is fo!1O\yed by information on the Competitive I,ocal Exchange Company (CLEC)
sen"ices and infrastructure. Finally, this section ends \vith brief comments on \vireless and cable teleyision
proyiders.

Inc&IIl1bent Local Exchange Company (lLEe) Facilities

The following ILEC information replicates the format of the 1997 report by examining
infrastructure in three areas: switching, outside plant, and advanced sen"ices. These three categories most
often represent the major capital inyestments for a telecommunications company. Infrastructure
information was collected and is reported at the exchange le\"el or the wire center level. The exchange
refers to a geographical area where sen"ices and prices are the same. The data request used to prepare this
report focused on exchange data for ease of utility reporting; data on 602 ILEC exchanges is included in the
reported information. Wire centers are subsets of some exchanges. Although, for most of the state,
exchanges and wire centers are synonymous, larger exchanges are comprised of two or more wire centers.
I,arger exchanges, such as l\1ilwaukee, have multiple wire centers within the exchange and can haye multiple
switches within an indiyidual wire center. There is data aYailable on 686 \vire centers in the 1998 II,EC
annual reports filed \vith the Psc. CJ~EC data generally was reported on the basis of ILEC exchange areas
and wire centers, where the information was available.

Switching. Graph 1 shows information on Yarious switching parameters for 1995 through 1998.
Switching functions establish a communication path bet\veen the calling and called parties and disconnect
the path when the call is complete.
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SWITCHING FUNCTIONS
for Incumbent Local Exchange Companies
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ILEes have made steady progress on digital switch replacement over the past four years. In 1995,
91.9 percent of all switches were digital and in 1997 this number increased to approximately 99 percent. /\s
of year-end 1998, 100 percent of the s\vitches in \Visconsin are digital.

Switching facilities can be deployed as host, remote, or stand-alone switches. Host switches are
eyuipped with common processor software that is used to sen'e customers connected directly to the host
and to process some calls for the remote switches. Remote switches sen'e areas that are geographically
separate from the host switch. Remotes connect local calls bet\veen customers sen'ed from the same remote
and derive additional functionality, sen'ice features, and connectivity to other net\vorks from the host switch.
.\ stand-alone switch performs independently and does not sen'e remote switches. Graph 1 shows that
there has been no major change in the deployment of host, remote, and stand-alone switches.

Most new digital s\vitches are modular and therefore are flexible and can meet changing needs. ,'\11
or portiom of the digital switching equipment can be updated as needs de',e1op. 1\Jany industry experts
belin'e, howeYer, that digital s\vitches will eyentually by replaced by packet-switch architecture.

Packet-type switches provide an efficient way of transferring large amounts of data. /\ packet refers
to a set of digital information bits that are giyen a unigue address for identification. These packets of
information can take different routes and may arriye in a different order before they are reassembled at the
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destination. This differs from digital switching where the calls are switched intact rather by having the call
information broken into a number of packets for transmission through the network. Graph 1 indicates no
major change in packet-s\vitch deployment since the last report. (There \vas an error in 1996 data that
showed a higher percentage of exchanges with packet switching. This \vas corrected and the number of
packet switches has since remained constant.) At year-end 1998, there \vere 40 reported ILEC packet
switches in the state. Map 1 indicates the exchanges where these switches are located. Grmvth of these
packet-type s\yitches, including frame relay and ,c\synchronous Transfer l\Iode (ATJ\I) s\vitches that provide
high-speed transmission, will continue to be tracked for future reports. The e",-pectation is that this
technology \yill be increasingly used for future needs such as Internet traffic.

The final switching function shmm on Graph 1 is Signaling System 7 (SS7). SS7 is a signaling
protocol that is essential f<)r advanced telecommunications services. Signaling provides control and
inf<)rmation transfer for routing, call setup and termination, and billing records. With SS7, the signaling take
place "out ofbanJ," \yhich means the call-setup information uses a different path than the voice traffic. This
frees up facility capacity. SS7 also prm'ides the connection to customer information databases that can
provide new sen'ices or better administer call processing. For example, Caller ID uses SS7 signaling. SS7
deployment is growing; as of year-end 1998, SS7 was a\'ailable in 88.3 percent of all ,vire centers in the state.

The upt"l'fade to SS7 can represent a significant investment for an ILRC depending on the type and
age of the existing switch. Because SS7 is necessary to pro\'ide many of the advanced features that use
database loohLlp functions, such as local number portability and call trace, it is an important component of
advanced telecommunications systems. As the telecommunications systems become more complex, SS7
functions provide a resource for analyzing and tracking calling information. The deployment of SS7 will be
an infrastructure item considered in alternative regulation plans filed with the Commission. Map 2 shows
the geographic deployment of SS7.

Outside Plant. Outside plant traditionally refers to those facilities that are physically located outside
of the central office building. These facilities include fiber and copper cables, electronic equipment, and
other types of line-enhancement equipment. Outside plant connects customers to s\vitches and connects
switches to other switches. I Iistorically, most outside plant, both inter-office plant and customer-sen,ing
loop plant, consisted of copper wires. Fiber optics is changing this historic picture. Fiber optic technology
provides for higher capacity and bandwidth than traditional copper plant and is increasingly used to transmit
advanced digital sen'ices and high-speed data. Fiber provides a construction advantage over copper cable
due to its lower weight and easier splicing capability. Fiber optics eliminates electromagnetic interference and
has impro\'ed security. C;raph:2 shows an update on the status of fiber facilities in Wisconsin ILRC
exchanges.
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Fiber Facilities within ILEe Exchanges
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The mileage of installed fiber facilities grew from 9,HH9 miles in 1996 to 12,093 miles in 1998. A full
H5 percent of the ILEe wire centers now have some fiber facilities present. This is a substantial increase in
two years. This additional fiber is used for inter-office facilities and fiber in the feeder. Fiber in the loop has
not signitlcantly changed.

Feeder fiber is defined for this report as a fiber facility originating in the central office and
terminating at an intermediate distribution point such as digital serving area (DSA) equipment location point.
A. digital serving area groups clusters of subscribers and routes them to a central point where equipment is
located that transfers the calling signals from an analog to a digital format. These calls are then routed to the
central office. Although feeder fiber serves no immediate customers along its length, a feeder cable SelyeS a
large number of customers who are connected at the DSA. Table A shO\vs there is growth across the board
in the percentage of access lines \vith fiber in the feeder. As companies continue to install DSA-type
equipment, the connection to the central office is often linked with a fiber facility. Some exchanges have
100 percent of their access lines sen'ed on fiber facilities from DSAs to the central office. Map 3 indicates
the geowaphic location of exchanges with feeder fiber deployment.

I,oop fiber is detlned as the distribution part of the loop from the DSA or sen'ing area interface to
the customer drop wire. The loop fiber extends from the end of the feeder fiber and directly senres
businesses anJ resiJences. The percentage of access lines senreJ with loop fiber within an exchange has not
changeJ from the previous report. There may be some minor aJjustment in the percentage of lines with
loop fiber; however, companies basically are not deploying loop fiber as quickly they are feeder fiber.

Eventually, as existing copper cables need replacement, fiber to sen'e the customer loop may be one of the
technologies considered to replace the copper plant and to meet the demands for emerging ne\v sen~ices.
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lne Table A ~hO\v~ information for feeder fiber and loop fiber.

Source: 1<.199 PSC II J'.C Data RequestTable ANo\ember 19<.1<.1

i Reported Number ofExchanges Having Percentages ofAccess Lines with Feeder Fiber and Loop Fiber
!

.h h <<

Access I,ine Percentage Range Exchanges with Feeder Fiber Exchanges \vith I,oop Fiber
1996 i 1998 1996 1998
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----_.._-_.._- -- ------" .._--- --.
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_._--

2600-5f)l' 0 29 45 () 0
51"0-75"0 8 18 0 0
76° 0-10(1) 0 14 19 0 0

i Total Exchanges 602 602 602 602
- -

1--

Graph 2 and Table A show that fiber is being deployed and installed within the local exchange.
Fiber is al~o being deployed for inter-office use as shown on Graph 3.

Additional Plant Items
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Inter-oftlce facilities connect telephone company switches to other switches or databa..<;es in the
net\vork. Almost 90 percent of the exchanges had some inter-office connections on fiber facilities. Table B
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indicates the range of the percentage of DS-1-equinlent inter-office circuits on fiber facilities. The
deployment of fiber for inter-office facilities is progressing much faster than the feeder fiber applications.
For (wer half of all exchanges at the end of 1998, all inter-office facilities are sen-ed by fiber. (Technology
Futures Inc., forecasts that by 2()()(), 98 percent of all circuits will be on fiber. D) Map 4 indicates the
geof"rraphic location of areas \vith inter-office fiber connections in place.

Percentage oflnter-office Circuits on Fiber (DS-l Equivalent)
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November 1999 Table B

Graph 3 also shO\vs data on diverse physical routes for SS7 A-links and toll tandem routes. A-links,
or access links, connect the switch with the signal transfer point to route SS7 traffic. Toll tandem routes
connect customer-sen-ing central offices \vith tandem switches in the toll, or long distance, net\vork. At the
end of 1998, the II .ECs reported that diverse routes for these purposes are in place for fe\ver than 40 percent
of all exchanges. This will be tracked for future reports.

Advanced Services. This third portion of the IIEC section of this report revie\vs the status of

II .EC adnnced sen-ice deployment, including nrious sen-ice offerings of these companies. Graph 4

updates the sen-ice information from the 1997 report, \vhile Graph 5 portrays additional items examined for

the current report.

13 Transforming the Locall':xchange Network. Analyses and !'orecasts of Technology C:hange, Lawrence K. Vanston, Ray L.
Hodges, Adrianl. Poitras, 1997, Technology I"utures, Inc.
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Advanced Services
for Incumbent Local Exchange Companies
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Since 1996, ISDN serYice, \vhich was specifically noted in Act 496, showed a moderate increase.
ISDN is an international standard that can provide video, fax, and other high-speed data transmissions.
ISDN can provide customer video conferencing, fast data delivery, and a faster connection time for Internet
access. Map 5 in the appendix shmvs the areas where ISDN is reported to be in place.

ISDN availability slightly surpasses digital subscriber line (DSL) service or xDSL, which is a
comper.ing technology to ISDN. There are numerous types ofDSI, technologies available; the industry uses
the acronym xDSI, with the "x" designating the generic type of DSL available. DSI, makes efficient use of
copper \vires and provides a high-speed transmission similar to ISDN, often at a lower cost than the other
broadband-type technologies. ,-'\lthough the information on Graph 4 shows a decline in the number of
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exchanges offering DSI", this is the result of inconsistent interpretation of the data request question. 1..

Map 6 shows the exchanges that are reported to haye DSI" in place.

Both ISDN and DSI" technologies proyide for faster Internet access. As use of the Internet
continues to grow, Internet users \yant high-speed connections yia their phone lines to give them faster
connections and download time. Jdentiji: Amen,Ufl reports that the rate of adoption of high-speed or
broadband technology is unprecedented. It notes that five years ago less that 1 percent of u.s. households
\yere online. In 1999, one-third of all households are connected to the Internet. 10 High-speed data
transmission is an important adi~anced seryice offering and will be examined in future infrastructure reports.

Switched 56 is another high-speed sef\'ice that offers dial-up transmission speeds of up to 56 Kbps.
111e ayailability of this sef\~ice offering grew from 28 percent of wire centers in 19<)() to 40.7 percent of all
wire centers in 1998. MAP 7 indicates the areas in which S\vitched 56 sef\'ice is deployed. For occasional
data transmissions, this sef\~ice may meet some needs for high-speed access on a dial-up basis.

Caller Identification, or Caller ID, has also been made ai'ailable in more exchanges. SS7 must be in
place in the switch (or SS7 can be transported into a non-SS7 s\'l/itch from an equipped switch) before Caller
ID can be offered to customers. \'V'ith Caller ID, a subscriber views the calling party's telephone number,
and in some cases the corresponding calling party's name, via a display device. I,aw enforcement agencies
and fire departments often use this as an efficient means of tracing the location of emergency calls coming to
their lines. Approximately 92 percent of all exchanges halT Caller ID ai~ailable. Map 8 shows the
geographic location of these exchanges.

The 1+ intraLATA equal access sef\'ice shown on Graph 4 refers to the customer's ability to choose
a carrier for long distance service within Local Access Transport :\reas (L\TAs). IntraL\TA 1+
infoffik'1tion taken from the 1998 annual report shows that 95.5 percent of all exchanges had 1+ intraLAT\
equal access dialing at the end of 1998. 16 Because of a recent FCC order (FCC 99-54, released I\farch 1(99),
all exchanges are required to submit a plan to provide this sef\'ice. Company responses to a recent PSC staff
information request indicated that by 2()()(), all of the ILEC exchanges will be equipped with intraLATA
equal access capability.

The final item shown on the adi~anced sef\'ices Graph 4 is i'ideo sef\'ices. Video sef\-ice is defmed
as a video signal transmitted over telephone company-provided end-to-end facilities and could include
dial-up digital circuits or ISDN. The availability of video sef\'ice increased from 6 percent in 1996 to
11.3 percent of all exchanges in 1998. This does not include point-to-point video networks used for distance
learning or consumer i'ideo transmitted over II J:'~C-O\vned facilities.

Graph 5 shows infomution on other advanced sef\'ices, SONET facilities and LNP availability.

I .. In 1996, one company reported all exchanges thathad DSI. seryice in use, including those where the seryice was used for the

company and not as a tariff item fOt" sale. In the most recent data request, the company only reported exchanges where the DSL
sernce was offered to customers under a tariff.

15 P. \\'illiam Bane, Bradley, Stephen P., "l'he I.ight at the I':nd of the Pipe," Slim/iji,- All1erilwl, October 1999

16 'I'he last of the inted.AI' A equal access comerslOns took place at the end of 1996, and 11)() percent of all exchanges in the state
offer 111terI.i\TA 1+ dialing.
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Advanced Services: Additional Items for Incumbent
Local Exchange Companies
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Synchronous Optical NETwork (SONET) refers to a generic design standard that provides
high speed transmission over fiber optic lines. SONET organizes information electronically and can
transmit different types of traffic such as voice, video, and data traffic simultaneously. It is estimated that
SONET equipment will eventually replace non-SONET circuit equipment now in place. SONET can be
deployed in a number of different types of architectures to aggregate traffic and provide high-speed
transmission. The ring-type architecture increases reliability, but also increases the cost of the system.
Companies often start \vith point-to-point SONET design with plans to establish the ring architecture at a
later d'lte. The data request responses reflect this type of planning philosophy; 61 percent of the reporting
exchanges ha\"e SONET facilities in place, while approximately 26 percent of all exchanges have SONET
ring architecture in place. Map 9 indicates where SONET facilities have been deployed.

1,ocal Number Portability (LNP) refers to the ability of end users to retain their telephone number if
they make a change of their local telephone sen'ice prm·ider. Many companies are installing LNP equipment
when they upgrade a switch and will activate I,NP once a request for I,NP is received. A.bout 15 percent of
all exchanges are equipped with J,NP.

Two other items reviewed for this report \vere 911 anilability and the treatment of data and ISP
traffic \vithin an exchange.

911 sen'ice refers to the emergency reporting system \vhere a caller can dial one number for
emergency sen,ices. In \Xlisconsin, 911 is often county funded and implemented under a contract with the
county and the telephone companies sen·ing that county. Map 10 in the appendL'\ shows the status of 911
a\'ailabilitT as of Nm'ember 1999.
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Infonnation was also collected on whether and to what extent the ILRCs measure Internet traffic
within an exchange. This type of measurement assists the company in determining trunk design and in
making decisions for equipment e":penditures. Companies report that at :'>4 percent of exchanges, they
measure and collect Internet-hound and data traffic. This information is often used to monitor call activity;
it does not mean Internet or data traffic will be segret"rated on special facilities. The data request infonnation
showed that only at 4 percent of all exchanges is this type of traftic segregated from the voice traftic.

Capital Expenditures. Table C shows the annual capital investments made by the II.RCs from
1992 through 1998. These expenditures cover all the types of infrastructure deployment discussed above.

Total ILEC Plant Additions

Year Plant in Dollars Change from Previous Year
1998 :\dditions $446,899,8.14 19.:'>6%
1997 :\dditions $:'>74,40:'>,187 -4.26° 0
1996 Additions $:'>91,080,104 10.1:'>°0
1995 Additions $.155,114,857 20.18°0
1994 ,'\dditions $295,488,914 -6.07°0
199,1 ,'\dditions $:'>14,575,622 3.70°0
1992 Additions $:'>0:'>,348,717

A,-erage $:'>54,415,891
'\;o\'ember 1999 Table C Source: PSC: ILEC 1998 Annual Reports

Another indication of investments made by the ILECs is the dollar amounts of construction projects
filed ,yith the Commission. 17 Graph 6 shows the construction project dollars the ILRCs have filed with the
(:( >mmission.

17 Not all construction projects are filed WIth the CommiSSIon,
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ILEC Filed Construction Project Dollars
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Competitive Local Exchange Company (CLEC) Facilties

Both 1993 Wisconsin ;\ct 496 and the Federal Telecommunications Act of 1996 changed the
telecommunications laws and greatly enhanced the possibilities for competition for local exchange service.
Since those acts became effective, the number of certified competitive providers has increased. The number
of companies providing setTice and the areas that have a competiti\'e service presence have grmvn at a much
slmver pace.

The 1997 Infrastructure Report identified that 25 companies \vere certified to provide facility-based
local exchange service in competition with the IIECs. As ofJuly 1999, this number has increased to
50 certified companies. Graph 7 shmvs the sen'ice information as reported by 43 of the 50 certified CLECs.
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July 1999 CLEC Status
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Graph 7 is a snapshot of the certified CI .EC information. CLEC statistics are in constant flux due
to mergers, acguisitions, and new entrants. Of the 4~ CLECs who responded to the data reguest,
11 prO\~iders reported that service \vas available. This increased from 6 prO\'iders as noted in the 1997
report.

There is limited historic data anilable for the cr -RCs. This report presents the data that \vas
supplied by the companies, \vhich limits the amount of comparative analysis with previous years.

Map 11 shows the reported exchange areas in which CLEes serve. Because these companies
compete on a se1ecti,~e basis, they may only serve a portion of an identified exchange. The majority of
cr .ECs provide specialized sen'ices, often to business customers only. The data reguest responses shmv that
in 1997, facilities-based competitive companies had a presence in ~7 telephone exchanges. In 1999, the
number of exchange areas with cr .EC presence increased to 45.

1\fany of the larger cities in the state such as Milwaukee, Madison, and Green Bay, which had
competitive providers in 1997, ha'"e added other competitive providers within the same exchange areas.
Freguently, multiple CLECs are sen-ing in the same wire centers or exchange areas. For example, three
CLECs reported offering sen~ice within the Green Bay exchange. They may sen'e the same or different
portions of the exchange.

Table D below indicates aggregate non-confidential information from the cr .ECs responses. One
cr .EC reported data confidentially; therefore, this company was not included in the totals. CLECs reported
a presence in 146 wire centers and 45 exchanges. Unless othenvise noted, the percentages shown in
Table D are based on the 146 areas with reported data.
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CLEC SERVICE RESPONSE
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:\CCESS 14.1 97.95° 0
---_... _-'--------------------- ---...-

PRI\_\.TE LIl"'E 79 54.11° 0-------_.__._---~.,--_._---~--
--~- ---~ 1---

LOC\.L E:-':'CJ-L\"-'GE 76 52.05° 0 This mav be business or local or both
D.\T_\ 128 87.67° 0
I:\'TERo.'\'ET 126 86..100

0
--------~-- ---

CO]\fP.\!'\Y O\\,?\s/l E \SES SWITCH , 84 57.5:)° °
S\\'ITCH EQl:IPPED \\'ITH JNP i 81 96.41° ° Of 84 switches reported
° ° OF COMP_\_',Y-O\\l'\,'ED F\.CILITIES 82 52.160

0 176 have lOOO 0 company-owned facilities
---"~--"'--------------

. -

" 0 \\lTH FIBER F \CILITIES -+- 76 52'cl2°0 166 haw lOoo () fiber facilities
f------- .'------------.,-. ------

COLLOC\.TIO:\, I:\' \-VlRE CE:\'TER 129
---- ..-._-_._.~

VIRTL\L 71
-- ---.-

Pm.-SIC\L 58
-- --~.._--------- -------- ---

I
()ffER :-.:.DSJ ~ 99 67.81° 0 1
-~--

OffER (:~\LLER1D 79 54.11°0
SO!'\ET DEPLOlTD 66 i

45.21°0
:-:;Ol'ET RIl'G DEPLO\TD 65 44.52° 0 I

!-------- ---_.

!Pm.-SIC\LLY DI\TRSE A-IJl':KS FOR SS7 75 51.37° 0
I

I -'" -

Pm.-SIC\LLY DIYERSE ROCTE TO T \!'\DEM 41 I 29.45° 0 !

i

COLLECT J\IE\.SCRE\fE:"T FOR ISP T~\FFIC 18 26.0.1°0

\lm-ember 1999 TableD Source: 1999 psc GEC Data Request

Because these competitive carriers install infrastructure as they define and e:.-pand their service areas,
the infrastructure they have in place is state-of-the-art. New s\vitches are installed and fiber routes
constructed resulting in significant im-estment by these competitive companies.

The 1998 CI~EC annual reports tiled with the PSC show the following aggregate dollar amounts of
capital investment in plant: $94,164,:196 additions to plant in 1998 and $126,400,000 plant in service at the
end of 1998. CLEC investments are fairly recent and are e:.-pected to grow as the companies e:.-pand to their
service areas and offerings.

The information obtained from the 1999 CJ~EC data reguest gives only a partial picture of the state
of competition in Wisconsin. Recently, the Commission approved the creation of a Competitive Study
Committee (docket 05-ST-1(9) for the purpose of collecting, analyzing, reporting, and distributing
information on competitive activity in \V'isconsin. As pertinent, information developed through that effort
will be used in future infrastructure reports.
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CJ,ECs are for the most part fiber-based and sen'e major urban areas in the state. One company is
now offering business sen'ice \'ia a high-speed wireless sen'ice, and two companies recently announced plans
to implement J,ocal Multipoint Distribution Sen'ice (IJ\IDS) sen'ice in \V'isconsin. JJ'vIDS is a
high-frequency wireless local loop application that \yill be offered in a number of areas in the state, mainly to
business customers. Unlike cellular, JJ\IDS is limited to fixed locations. This technology has the potential to
deliwr large amounts ofbandwidth and can be deployed faster than cable facilities. It is hm\-ever, limited by
line of sight and distance requirements. The FCC auctioned I J\IDS licenses to a number ofproviders. This
technolof-,'"Y is expected to grow and offer competition to two-\yay cable systems.

Wireless and Cable Providers

\visconsin has a number of \yireless and cable prm'iders operating in the state. Technology Futures,
Inc., lR notes that given continued growth and imprm'ement in wireless communications, and lower prices for
those sen'ices, \yireless will likely capture a large share of wireline minutes of use and wire1ine subscribers
owr the next decade. This same potential holds true for the cable sen'ice providers. The PSC has minimal
jurisdiction over prm'iders of \vireless and cable sen'ices and therefore has minimal infc)rmation on file for
these providers. This report will provide only general comments on these providers as infrastructure
inwstors in the state and potential competitors to the IIECs.

\vireless technologies continue to e\'olve and have increased sen'ice quality, security, and
calling-cowrage reliability. "\s new systems come online, they offer the latest in digital wireless technology.
Some of the high-speed two-way data sen'ices compete with cable providers and the xDSL technologies in
the wireline market. The sen,ices deli\'er large amounts of band\yidth, often at a cost savings to the
customer. \vireless systems can usually be deployed faster that traditional wireline system.." and can offer
\'oice, data, local, and long distance sen'ices. There are dmvnsides to this technology. Terrain can prevent
reception and affect quality of sen-ice. There is also some concern from the local citizens over tmver
locations in their communities.

Cable companies have a some\vhat different situation because they have a presence in the
community and have facilities in place. 1\Iany cable nenvorks are in the process of being upgraded from a
coa-'l:ial nenvork to a fiber-coax mix to provide nvo-\vay transmission sen'ice. Cable system.." have the
potential to evolve from television companies to telecommunications providers by offering high-speed
Internet access, interactive TV, and local and long distance sen'ices.

In \1V'isconsin, ffi,'1rket tests are underway for digital cable TV and cable Internet access. One cable
company recently announced that it had spent $75 million on upgrades in 199R and will spend that much in
1999. It has scheduled nvo-thirds of its cable to be rebuilt to fiber in 1999. Cable companies have had
problems \vith sen'ice quality in the past. I f these cable companies can offer customers high-speed
transmission and a reliable customer sen,ice, they ffi,'1y be able to win customers over from the traditional
telephone companies. The voice application for this technology is somew-hat behind the data application.
Cable companies are confident they will be able to meet telecommunications needs in the future. Certainly

these upgraded cable systems can offer more capacity and speed than copper phone lines can provide.

IS Vanston, Lawrence K. and Hodges, lb,\' J.. , ''\\'ireless \\ \\'trehne for Voice Sen'ices," Tedl/lolo/!,y F"/Hm. li/{:, 1998
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Summary and Conclusions

Part

4
In Wis. Stat. § 196.1 %(5)(t)(1), the Commission is instructed to report on the progress made in the

use of ad\'anced telecommunications infrastructure for distance learning, for the interconnection of libraries,
for the imprm~ementof access to health care, and for assistance to persons \vith disabilities in gaining access
to education, health care, and employment opportunities in their homes. The Commission found that in
areas where subsidized rates and grant money have been provided there have been substantial increases in
the use of high-speed telecommunications to create distance learning networks and to interconnect libraries.
In the absence ofgrants and subsidies, the use of high-speed telecommunications for these purposes has not
t,,'Town very fast, although innovati\~e \vays to improve access to education, library sen'ices, and health care
ha\'e been found using slower and less-expensi\~etelecommunications technologies.

The ability of persons with disabilities to use the telecommunications network to improve access to
employment, education, and health care is limited more by the difficulties in adapting equipment so that it
can be used with the telecommunications network than it is by the network infrastructure itself. The
Commission found that existing programs to assist with the purchase of adaptive telecommunications
equipment are working although there are indications that some customer needs may be addressed with
some greater efficiency by the use of adapti'T computers. Civen the successes that can be achieved by use
of this program, getting more information to the public about this resource, particularly in rural areas, is a
pnonty.

The pace of technological development in computer software and electronic equipment used for
communications is both a blessing and a concern to persons with disabilities. New developments are
making it easier to use computers and the telecommunications system, but they also hm"e made some of the
adaptive technology currently being used obsolete. The Commission recommends that the entities that
prm"ide telecommunications sen'ices and entities that use these sen"ices to provide employment, education,
and health care incorporate standards and guidelines for accessibility by persons with disabilities into the
planning and design of new sen"ices. \\/here sen~ices are provided with the use of gm'emment funding,
t:,rrants, and subsidies, the t:,'Tant and subsidy rules should stipulate that accessibility concerns be addressed in
the planning process.

The Commission found that schools and libraries \vere rapidly procuring advanced
telecommunications sen'ices that allow them to connect into networks. This process should continue and
more emphasis should be placed on interconnecting the various networks so that they can be used to the
fullest extent. To the extent possible, schools and the BadgerNet should purchase equipment that enables
different "ideo stanJ.'lrds and proprietary equipment to interconnect. Interswitch connections should be
added, and, as costs come dmvn, consideration should be given to increasing capacity on the BadgerNet's
SONET ring so it can handle the transport of video signals across the state.
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In its exmnination of the use of telecommurucations to improve access to health care, the
Commission staff found that larger health care providers sen'ing areas \yith relatively high population
densities are using ad\'anced telecommunications sen'ices for admirustrative purposes, trairung, and
education. Except where f:,rrant money has been obtained, health care prm'iders in rural areas are using dial
up Internet access, but do not have data or video net\nlrks. Many of these rural areas have a shortage of
trained personnel to staff their health care facilities and these providers believe that adnnced
telecommurucations sen'ices could help address this problem through distance education programs and
remote access to library materials. There is frustration by some in the health care community that they do
not haw access to the same subsidies made available to schools and libraries, e\-en though they too provide
educational and library sen'ices as part of their health care programs.

The Incumbent J.o'ocal Exchange Companies and Competitive J.o'ocal Exchange Companies ha\~e

continued to make infrastructure investment within the state, adding millions of dollars of new state-of-the
art facilities. \\!isconsin now is sen'ed with lOll-percent digital switching. Progress has also been made in the
deployment of SS7 signaling, although there are still areas of the state that do not have SS7 available and
therefore cannot make use of advanced sen'ices such as number portability. Fiber optic cable is being
deployed at a steady pace, with both cable mileage and technology applications increasing. There has been
less-dynamic growth in advanced sen'ices, and customer dern'lnds for some sen~ices, such as high-speed
connections to the Internet, are not being met.

Because technological change is so dynamic, it is difficult to recommend that a particular technology
be mandated or even subsidized. Each provider has a different set of variables to consider in making a
choice to implement a technology. The concern always exists that any given technology can be outmoded
before implementation takes place or before the company has a chance to recover its investment. From a
regulatory point of view, it is more reasonable to focus on customer service needs and the quality and
reliability of the sen'ices offered rather than on a particular type of infrastructure.

In addition to having to choose the technologies to provide, Competitive Local Exchange
Companies also must determine which sen'ices to market and where to offer sen'ice. As e::'l.'Pected,
Competitive J.o'ocal Exchange Companies concentrated first on business customers in the most populous
areas. \\!ireless and cable television companies are just beginning to offer sen'ices that have the potential to
compete \vith the landline Incumbent Local Exchange Comparues and Competitive J..-ocal Exchange
Companies.

The Commission has opened docket 1-/\C-187 to dewlop rules for establishing generic
altemati\'e regulatory plans that are e::'l.-pected to provide better incentives for smaller Incumbent Local
Exchange Companies to upgrade their infrastructure and prepare for competition. The Commission has
also initiated a process to formally collect, analyze, and distribute information on competitive activity in
\\!isconsin, This process should help \vith the c< lllection of data on infrastructure deployment for future
reports.

Areas of concern with infrastructure that the Commission \vill continue to monitor are:

Availability of high-speed access to the Internet. I Tigh-speed access is possible through a
number of technologies. Landline companies can offer ISDN- and xDSL-type sen~ices for Internet access.
Cable television companies ha\'e pilots in a number of cities to prm'ide Internet access through the cable
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net\vork. Some wireless companies are offering high-speed access, mainly to business customers, via high
freyuency radio systems. The a,~ailabilityof high-speed access will continue to be monitored.

Data Reporting. Competitiw local exchange companies do not currently have the same reporting
reyuirements as the incumbent providers. This policy is under re,~iew, as the reporting of relevant data is
important to establishing a complete picture and providing a consistent basis on which to monitor
infrastructure progress and the presence of competition.

C;oing forward, the Commission will continue to monitor infrastructure as reyuired by statute. The
Commission is also committed to promoting fair competition and to ensuring quality service to customers
throughout the state. The maintenance and grmvth of state-of-the-art infrastructure by the broad
telecommunications industry are important factors in enabling these goals.

lep:t: \ report\ (ISst1t IR\ 12_2( 1_99 report
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Appendix

REFERENCE MAPS
:\ County Boundaries
B Telephone Exchange Boundaries

INFRASTRUCTURE MAPS
1 1998 ILEC Packet S\yitching Anilability
2 1998 ILEC SS7 Anilability
:L 1998 ILEC Feeder Fiber Location
4 1998 ILEC Inter-office Circuits on Fiber
5 1998 ILEC ISDN Availability
6 1998 Exchanges with DSL Technology
7 1998 ILEC Switched 56 A.vailability
8 1998 ILEC Caller ID A\-ailibility
9 1998 ILEC SONET A\'ailibility
10 911 Availability
11 Competitive Local Sen'ice Provider IAKations
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WISCONSIN
County Boundaries
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Telephone Exchange Boundaries

Reference Map B
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WISCONSIN
1998 ILEC Packet Switching Availability

Map 1
Packet switches are used for transferring
large amounts of data quickly and efficiently.

Key:
__ County Boundary

Packet Switching Not Available

_ Packet Switching Available



WISCONSIN
1998 ILEC 88? Availability

Map2
Signaling System 7 (557) is an essential signaling capability
for advanced telecommunications services.

In 1998, the percentage of ILEC exchanges with 557
availablity increased to 88%, up from approximately 83% in 1997.

Key:
County Boundary

SS7 Not Available

SS7 Available

Public service Commission November 1999



WISCONSIN
1998 ILEC Feeder Fiber Location

Map 3
A feeder cable is a facility that orginates in the central office and terminates
at a distribution point. The majority of exchanges reporting the use
of feeder fiber have 1% to 25% of the access lines served with feeder fiber.

Confidential responses should not be read as positive or negative.

Key:

- County Line
Information Filed Confidentially

No Fiber Feeder Cable Reported
W Fiber Feeder in Place

- --

PUblic ServiCe CommissionNovember 1999
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WISCONSIN
1998 ILEC Inter-office Circuits on Fiber

Map 4
Inter-office facilities connect telephone company switches to other switches
or databases in the network. Almost 90% of the ILEC exchanges have
some inter-office connections on fiber.

Confidential responses should not be read as positive or negative.

Key:

- County Line

Filed Confidentially

No inter-office fiber reported
<».:>: Reported inter-office
... . .. circuits on fiber

Public Service Commission November 1999



WISCONSIN
1998 ILEC ISDN Availability

Map 5
Integrated Services Digital Network (ISDN)
supports simultaneous voice and data services.

Key:

County Line

ISDN Not Available
~

~ ISDN Available

Public Service Commission November 1999



WISCONSIN
1998 Exchanges with DSL Technology

Map 6

Digital Subscriber Line (DSL) is used to supply
a higher bandwidth via copper circuits.

Confidential responses should not be read as positive or negative.

Key:
County Line
Information Filed Confidentially

No DSL Reported

~ DSL Reported in Service by ILECr Indicates CLEC providing
DSL in the general area

--- ---------._,-,-----_._------ ---... -

Public Service Commission November 1999



WISCONSIN
1998 ILEC Switched 56 Availability

Map 7

Switched 56 is a high-speed data service providing
dial-up 56-kilobit service on an as-needed basis.

Key:

- County Boundary

Switched 56 Not Available

_ Switched 56 Available

Public Service Commission November 1999
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WISCONSIN
1998 ILEC Caller ID Availability

~.

Map 8

Caller Identification (Caller ID) is an advanced service
that provides the calling party's number,
and in some cases name, to the called party.

Key:

- County Line
o No Caller 10 Available

~ Caller 10 Available

Public Service Commission November 1999



WISCONSIN
1998 ILEC SONET Availability

- --- --- - - -----_...-

Map9
Synchronous Optical Network (SONET) refers to a generic
design standard that provides high-speed transmission
over fiber optic lines.

Key:

-- County Line

No SONET in Place

~ SONET in Place

Public Service Commission November 1999



WISCONSIN
911 Availability

, ,, ,
, ,

Map 10

Map shows the variations of 911 service as of November 1999.

Key:

No 911 System in Operation
_ 911 System in Planning Stages

~;L~_:~ 911 with End User Fee
iW 911 with No End User Fee

Public Service Commission November 1999



WISCONSIN
Competitive Local Service Provider Locations

"

MAP 11
The map indicates areas where competitive providers offer local service.
Though these competitve companies have the ability and certification to provide
service throughout an exchange, they often compete on a selective basis,
serving only a portion of an exchange.

Service prOVided may be business or residential or both.

Key:
County Line

Areas that have one
or more competitve providers

U IC rvlce ommlsslon ovem er
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